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C H E M I C A L S  h a v e  b e e n  u s e d  t o  f u m i g a t e  s o i l  f o r  a l m o s t  1 0 0  y e a r s .  
E v e n  a f t e r  t h i s  l o n g  h i s t o r y ,  h o w e v e r ,  o n l y  a  f e w  o f  t h e  f u m i g a n t s  
a v a i l a b l e  t o d a y  c a n  b e  r e l i e d  u p o n  t o  g i v e  s a t i s f a c t o r y  r e s u l t s .  
W H E R E  A N D  W H Y  F U M I G A N T S  A R E  U S E D  
F u m i g a t i o n  h e l p s  t o  c o n t r o l  w e e d s ,  i n s e c t s ,  a n d  s o i l - b o r n e  d i s e a s e  
o r g a n i s m s ,  s u c h  a s  b a c t e r i a ,  f u n g i ,  a n d  n e m a t o d e s .  I t  w i l l  a l s o  k i l l  
w e e d  s e e d s  a n d  p e r e n n i a l  r o o t s  i n  s t r a w ,  h a y ,  a n d  o t h e r  m u l c h i n g  
m a t e r i a l s .  
O f t e n  f u m i g a t i o n  i s  u s e d  o n l y  a s  a  l a s t  r e s o r t .  O t h e r  m e a n s  o f  
c o n t r o l l i n g  s o i l  p e s t s  i n c l u d e  f u n g i c i d e s ,  i n s e c t i c i d e s ,  n e m a t i c i d e s ,  a n d  
h e r b i c i d e s .  C u l t u r a l  p r a c t i c e s  s u c h  a s  c r o p  r o t a t i o n ,  w o r k i n g  t h e  s o i l  
a t  t h e  r i g h t  t i m e  t o  d e s t r o y  g e r m i n a t i n g  w e e d  s e e d s ,  a n d  t i m e l y  p l a n t ­
i n g ,  a r e  a l s o  h e l p f u l .  
F u m i g a n t s  a r e  c h i e f l y  u s e d  f o r  g r e e n h o u s e  s o i l s  a n d  f o r  c r o p s  t h a t  
h a v e  a  h i g h  v a l u e ,  i n c l u d i n g  f l o w e r ,  v e g e t a b l e ,  t u r f ,  a n d  n u r s e r y  s t o c k .  
D a m p i n g - o f f  f u n g i ,  o f t e n  a  b i g  p r o b l e m  i n  p l a n t  b e d s ,  c a n  b e  c o n t r o l l e d  
w i t h  t h e  p r o p e r  f u m i g a n t s .  T h e s e  m a t e r i a l s  m a y  a l s o  b e  u s e d  i n s t e a d  
o f  s t e a m  t o  s t e r i l i z e  p o t t i n g  a n d  t o p  d r e s s i n g  s o i l s .  
I n  r e c e n t  y e a r s  s o i l  f u m i g a t i o n  h a s  b e c o m e  m o r e  w i d e l y  u s e d  i n  
e s t a b l i s h i n g  t u r f  f o r  l a w n s ,  f o o t b a l l  f i e l d s ,  g o l f  g r e e n s ,  a n d  o t h e r  a r e a s  
w h e r e  a  h i g h - q u a l i t y  t u r f  i s  d e s i r e d .  
G E N E R A L  R U L E S  F O R  U S I N G  F U M I G A N T S  
T o  o b t a i n  t h e  b e s t  r e s u l t s  w i t h  s o i l  f u m i g a t i o n ,  o n e  s h o u l d  d o  t h e  
f o l l o w i n g  t h i n g s :  
T i l l  t h e  s o i l .  I f  p o s s i b l e ,  w o r k  t h e  s o i l  t o  a  d e p t h  o f  6  o r  8  i n c h e s  
s o  t h a t  t h e  f u m i g a n t s  c a n  p e n e t r a t e  i t  m o r e  e a s i l y .  W h e n  t i l l a g e  i s  n o t  
f e a s i b l e  - f o r  e x a m p l e ,  w h e n  a  n e w  s t a n d  o f  g r a s s  i s  b e i n g  e s t a b l i s h e d  
o n  a n  e x i s t i n g  p l a y  f i e l d  o r  o t h e r  t u r f  a r e a  - t h e  s o i l  s h o u l d  b e  a e r i f i e d  
i n s t e a d .  
C o n s i d e r  s o i l  m o i s t u r e .  F o r  b e s t  r e s u l t s  w i t h  s o i l  f u m i g a n t s ,  t h e  
s o i l  s h o u l d  b e  f a i r l y  m o i s t  - b u t  n o t  t o o  w e t .  I f  i t  i s  t o o  w e t ,  t h e  
f u m i g a n t  w i l l  n o t  d i f f u s e  t h r o u g h o u t .  
I t  w o u l d  b e  w i s e  t o  i r r i g a t e  a  d r y  s o i l  b e f o r e  f u m i g a t i n g ,  s o  t h a t  
w e e d  s e e d s  a n d  o t h e r  p e s t s  w i l l  b e  m o r e  e a s i l y  c o n t r o l l e d .  I f  y o u  c a n ' t  
i r r i g a t e  a n d  t h e  s o i l  i s  v e r y  d r y ,  t h e  a m o u n t  o f  f u m i g a n t  m a y  h a v e  t o  
b e  i n c r e a s e d  b y  3 0  t o  5 0  p e r c e n t .  
A B O U T  T H E  C O V E R :  M e t h y l  b r o m i d e  i s  a  d e a d l y  g a s .  T r e a t e d  s o i l  m u s t  h a v e  
a n  a i r - t i g h t  c o v e r  t o  k e e p  t h e  g a s  f r o m  e s c a p i n g .  E q u i p m e n t  i s  n o w  a v a i l a b l e  
t o  a p p l y  t h e  f u m i g a n t  a n d  c o v e r  i t  w i t h  a  p l a s t i c  s h e e t  i n  o n e  o p e r a t i o n .  
2  
Consider soil temperature. It is usually best not to use fumigants 
in soils warmer than 85 0 F., nor, except for methyl bromide, in soils 
cooler than .60 0 F . Temperatures below 60 0 F. increase the length of 
time that the material is in the soil , so you have to allow more time 
between application and seeding or planting. At temperatures above 
85 0 F., the fumigants leave the soil too quickly to be of maximum 
benefit. 
Consider soil type . Dosage may have to be increased for clay and 
organic soils, since they may require more fumigant material than 
sandy soils. Some soils may have to be worked a few days after 
application to allow the gas to escape. 
Treat in the fall. Fall treatment will permit earlier planting in the 
spring. If spring treatments are made, the necessary time lapse be­
tween treatment and planting may delay planting too long. 
Prevent re-contamination. After the soil has been fumigated, take 
care that soil pests are not re-introduced. Fumigate tools and use 
treated mulches and seed to help keep the soil free of undesirable pests. 
Be careful. Remember that some of these materials are hazardous 
to human and other animal life, and should be used with extreme 
caution. Don't fumigate too close to trees, shrubs, and other desired 
vegetation. On slopes, take care that plants downhill from the treated 
area will not be affected. 
Follow directions. Manufacturers furnish complete directions for 
the use of their products. Follow these directions explicitly. 
SOME COMMON FUMIGANTS 
Chloropicrin or "tear gas" came into use as a soil fumigant shortly 
after World War I. It is a drastic and expensive method of soil treat­
ment; however, many people consider it the most fungicidal and herbi­
cidal soil fumigant. For the last 20 years or so, it has been used as a 
yardstick for evaluating the other fumigants. 
From 14 to 16 pounds of chloropicrin are used to treat 1,000 square 
feet. After the material is injected into the soil, the soil surface is 
thoroughly wet down to prevent too much gas from escaping. A tarp 
may be used to keep the gas in the soil, but it has been estimated that 
85 percent of the gas will remain in the soil when only a water seal 
is used. 
The soil should not be seeded until at least 2 weeks after treatment. 
An even longer wait may be necessary if the soil is very cool. 
A marked stimulation of newly seeded grass has been noted after 
the use of chloropicrin. Plants may be damaged, however, if the soil 
is treated when cold and then warms up after planting. 
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M e t h y l  b r o m i d e  m a y  b e  r e l e a s e d  i n t o  e v a p o r a t i n g  p a n s  u n d e r  a n  a i r t i g h t  
p l a s t i c  c o v e r .  
M e t h y l  b r o m i d e  i s  u s e d  a  g r e a t  d e a l  f o r  s e e d b e d  f u m i g a t i o n .  O n e  
o f  i t s  g r e a t e s t  a d v a n t a g e s  i s  t h e  s h o r t  t i m e  w h i c h  m u s t  e l a p s e  b e t w e e n  
t r e a t m e n t  a n d  s e e d i n g .  A  d i s a d v a n t a g e  i s  t h a t  t h e  g a s  i s  q u i t e  d e a d l y ,  
w i t h  n o  c o l o r  o r  o d o r  t o  s e r v e  a s  w a r n i n g .  A  v e r y  i m p o r t a n t  m i l e s t o n e  
i n  t h e  u s e  o f  t h i s  c h e m i c a l  w a s  t h e  d e v e l o p m e n t  o f  g a s p r o o f  p l a s t i c  
f i l m s ,  w h i c h  c a n  c o n f i n e  t h e  g a s .  A s  a  f u r t h e r  s a f e t y  p r e c a u t i o n  s o m e  
m a n u f a c t u r e r s  a d d  a  s m a l l  q u a n t i t y  o f  c h l o r o p i c r i n  t o  p r o v i d e  a n  o d o r .  
M e t h y l  b r o m i d e  i s  a p p l i e d  a t  t h e  r a t e  o f  1  t o  2  p o u n d s  p e r  1 0 0  
s q u a r e  f e e t .  A t  s o i l  t e m p e r a t u r e s  a b o v e  5 0 °  F .  t h e  b r o m i d e  m a y  b e  
r e l e a s e d  i n t o  e v a p o r a t i n g  p a n s  u n d e r  t h e  a i r t i g h t  c o v e r .  A p p l i c a t o r s  
f o r  d o i n g  t h i s  a r e  c o m m e r c i a l l y  a v a i l a b l e .  M e c h a n i c a l  e q u i p m e n t  f o r  
l a y i n g  t h e  p l a s t i c  c o v e r  a n d  i n j e c t i n g  t h e  g a s  a t  t h e  s a m e  t i m e  i s  a l s o  
o n  t h e  m a r k e t .  
W h e n  s o i l  t e m p e r a t u r e  i s  a b o v e  6 0 °  F .  t h e  c o v e r  i s  l e f t  o n  2 4  t o  4 8  
h o u r s .  S e e d i n g  m a y  b e  d o n e  4 8  h o u r s  a f t e r  c o v e r  i s  l i f t e d .  I f  t h e  
t e m p e r a t u r e  i s  b e t w e e n  5 0 °  a n d  6 0 °  F . ,  t h e  c o v e r  s h o u l d  b e  l e f t  o n  
t w i c e  a s  l o n g ,  a n d  9 6  h o u r s  s h o u l d  e l a p s e  b e f o r e  p l a n t i n g .  
F o r  b e s t  r e s u l t s  m e t h y l  b r o m i d e  s h o u l d  n o t  b e  u s e d  w h e n  t h e  s o i l  
t e m p e r a t u r e  a t  a  6 - i n c h  d e p t h  i s  b e l o w  5 0 °  F .  H o w e v e r ,  t h e  " h o t  g a s "  
t e c h n i q u e  o f  a p p l i c a t i o n  g i v e s  s a t i s f a c t o r y  r e s u l t s  a t  s o i l  a n d  a i r  t e m ­
p e r a t u r e s  o f  4 0 °  F . ,  a s  w e l l  a s  a t  h i g h e r  t e m p e r a t u r e s .  
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The hot gas method is the fastest way to fumigate. With this 
method, the methyl bromide is vaporized rapidly by warming it in 
water. Temperature of the water should be between 160 0 and 170 0 F. 
When only small areas are to be treated, the can of methyl bromide can 
be plunged into warm water immediately after opening. For larger 
areas, a vaporizing unit can be constructed by coiling copper tubing in 
a vat of water, which is heated with a blow torch, and then allowing 
the bromide to pass through the coil in the hot water before it flows 
under the cover. 
Certain crops, such as carnations, snapdragons, and conifers, have 
not made satisfactory growth after the use of methyl bromide. Also, 
this chemical interferes with the release of urea formaldehyde fertilizers. 
Calcium cyanamide contains 20 percent nitrogen and 70 percent 
hydrated lime equivalent. The basic nature of this material makes it 
objectionable on many soils. Also, a very large amount of nitrogen is 
added to the soil when enough of the material is applied for weed 
control. Mixing peat or other organic material with calcium cyanamide 
may help tie up released nitrogen and improve the soil. 
Calcium cyanamide is most effective on germinating weeds while 
it is breaking down. During this process, several intermediate products 
that kill both weeds and weed seeds are formed in the soil. When soil 
temperature is low or moisture inadequate, the material is broken down 
too slowly to supply the toxic concentration required. 
Application of calcium cyanamide in early spring gives good control 
of weeds germinating at that time, but only partial control of crabgrass, 
which germinates in late spring. 
From 50 to 80 pounds of this material may be applied per 1,000 
square feet. Half of the material should be raked into the soil and the 
rest applied on the surface. Wait 3 or 4 weeks before seeding. 
Mylone is a wettable powder which can be added to water and 
applied with a watering can or it can be applied dry in a lawn spreader. 
Three-fourths pound of Mylone is used to treat 100 square feet. 
The treated area should be irrigated with 1 acre inch of water (7'3 
gallon for 1 square foot of soil) within 4 hours after application. This 
helps the chemical to penetrate the soil. A 3-week waiting period 
should elapse between treatment and seeding. Mylone should not be 
used when the soil temperature is above 90 0 F. 
Vapam is a rapidly decomposing material that is highly toxic to 
most living organisms. It may be watered in, injected with a soil probe, 
or applied with a chisel tooth applicator. Care must be taken to apply 
this material evenly. 
The application rate is 1 to 1Yz quarts per 100 square feet. Unless 
the material has been injected 8 inches deep, the soil should be sealed 
immediately after application, to keep the gas from escaping. A water 
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M y l o n e  i s  a  d r y  m a t e r i a l  t h a t  
c a n  b e  a p p l i e d  t o  t h e  s o i l  w i t h  
a  l a w n  f e r t i l i z e r  s p r e a d e r .  
M y l o n e  w i l l  p e n e t r a t e  t h e  
s o i l  o n l y  i f  i t  i s  w a t e r e d  i n  
w i t h i n  4  h o u r s  a f t e r  t r e a t ­
m e n t .  O n e  a c r e  i n c h  o f  w a t e r  
i s  n e c e s s a r y .  
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A tractor-drawn chisel tooth applicator can be used to treat large areas with 
Vapam. If the material is injected 8 inches deep, no cover is needed. 
seal can be formed by applying enough water to wet the soil 4 inches 
deep (15 to 20 gall ons of water per 100 square feet). Or the soil can 
be covered with a gastight tarp or plastic sheet. 
A waiting period of 2 to 3 weeks is required before seeding. About 
7 to 10 days after treatment, the soil should be lightly cultivated so that 
the material can vaporize and escape more readily. 
Vapam can cause burning. Use rubber boots to protect feet. 
Other soil fumigants include dichloropropane-dichloropropene, ethy­
lene dibromide, and carbon disulfide, as well as some newer products 
such as Brozone and Trizone. The more closely the manufacturers' 
directions are fo llowed, the better the results. Observe all precau­
tions on the containers. 
POTTING SOIL, COMPOST, AND TOP DRESSING 
The materials that have been described are often used to fumigate 
soil for potting, compo sting, or top dressing. 
Chloropicrin is used at 1 pound per cubic yard on material sealed 
under a plastic cover. The edges of the plastic must be weighted down. 
Use chloropicrin outdoors or in well-ventilated locations away from 
live plants. 
Mylone is economical. It is applied to a 6-inch layer of material 
that has first been moistened; then the process is repeated with addi­
tional layers . To prevent weed reinfestation and keep the material 
dry, spread a plastic cover over the pile of soil and weight down the 
edges of the cover. The material will be ready for use after 3 weeks 
unless the temperature is low. In that event, remove the cover after 
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the 3-week period and allow the mixture to aerate until there is no
odor in a sample taken from the center of the pile.
Methyl bromide gives best results when the material to be fumi­gated is piled not over a foot deep on damp soil or concrete. P iles higher than 6 inches need to be perforated every 12 inches. The methylbromide should enter at the highest point of the pile. Support theplastic cover a few inches above the material to allow for movement
of the gas. After treatment, aerate the material for 1 day. Then mix
thoroughly and aerate 2 more days. 
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